esp«@cenet document view 

Gas generator for an air bag and air bag system 



1/1 / \— V 



Patent number: 
Publication date: 
Inventor: 
Applicant: 

Classification: / 

- international: 

- european: 
Application number: 
Priority number(s): 



EP0857627 
1998-08-12 

TOMIYAMA SHOGO (JP) 
DAICEL CHEM (JP) 

B60R21/26 

B60R21/26D2 

EP1 99801 01 460 1 99801 28 

JP1 9970026750 19970210 



Also published as: 

H J P1 021 7899 (A) 
f§ EP0857627 (B1) 



Cited documents: 

j EP0705739 

) US5458371 

] EP0694447 

) EP0800964 

1 WO9802336 



Abstract of EP0857627 

An inflator showing stable operating capability is 
provided wherein an opening of a gas generator 
for an air bag which communicates with the 
atmosphere is closed by a moisture-proof seal 
tape (13) that is able to prevent a gas generating 
agent in the gas generator from absorbing 
moisture or water vapors. 
The opening of the gas generator which 
communicates with the atmosphere is closed by 
the moisture-proof seal tape (13) comprising a 
substrate and an adhesive. The water vapor 
permeability of the seal tape is such that the rate 
of increase in the weight due to moisture 
absorption of the gas generating agent stored in 
the gas generator is 2.0% or smaller when the 
gas generator is left for 20 days in a constant- 
temperature, constant-humidity chamber kept at 
a temperature of 80 DEG C and humidity of 90%. 
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(54) Gas generator for an air bag and air bag system 



(57) An inflator showing stable operating capability 
is provided wherein an opening of a gas generator for 
an air bag which communicates with the atmosphere is 
closed by a moisture-proof seal tape (13) that is able to 
prevent a gas generating agent in the gas generator 
from absorbing moisture or water vapors. 

The opening of the gas generator which communi- 
cates with the atmosphere is closed by the moisture- 
proof seal tape (13) comprising a substrate and an 

Fig. 1 



adhesive. The water vapor permeability of the seal tape 
is such that the rate of increase in the weight due to 
moisture absorption of the gas generating agent stored 
in the gas generator is 2.0% or smaller when the gas 
generator is left for 20 days in a constant-temperature, 
constant-humidity chamber kept at a temperature of 80 
°C and humidity of 90%. 
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Description 

[Field of the Invention) 

The present invention relates to an air bag system 
for protecting a passenger from impacts, and in particu- 
lar to a gas generator for an air bag which effectively 
prevents a gas generating agent from absorbing mois- 
ture or water vapors in the atmosphere, and has a sta- 
ble operating capability. 

[Description of the Prior Art] 

When motor vehicles, such as automobiles, collide 
with something at a high speed, passengers of the vehi- 
cles may crush into hard or dangerous parts, such as a 
steering wheel or front glass, inside the vehicles, due to 
inertia. To prevent the passengers from being injured or 
killed by such crashes, an air bag system for an automo- 
bile has been developed wherein a bag is rapidly 
inflated by gases generated by a gas generating agent. 
The gas generating agent suitable for the automobile air 
bag system is required to satisfy very severe conditions. 
First, the bag must be inflated in a considerably short 
time, normally within 40 to 50 milliseconds. Gas gener- 
ating agents generally used at present, which contain 
alkali metal salt or alkaline earth metal salt of hydrazoic 
acid, such as sodium aside, as a base, satisfy those 
conditions, and exhibit excellent characteristics. 

Non-azide gas generating agents have also been 
developed which may replace the agents containing 
sodium aside as a base. For instance, Japanese laid- 
open Patent Publication No. 3-208878 discloses com- 
positions containing tetrazole, triazole. or their metallic 
salts, and an oxygen containing oxidizing agent contain- 
ing alkali metal nitrate, such as sodium nitrate, as major 
components. On the other hand, Japanese Patent Nos. 
64-6156, 64-6157 disclose a gas generating agent hav- 
ing a metallic salt of bitetrazole compound containing no 
hydrogen as a major component Further, Japanese 
laid-open Patent Publication No. 3-208878 discloses a 
gas generating agent having a transition metal complex 
of aminotetrazole as a main component Many of the 
above-indicated compositions for the gas generating 
agent, however, contain oxidizing agents or others 
which exhibit considerably high degrees of hygroscopic 
property or deliquescence. Since the amount of water 
contained in the gas generating agent has a great influ- 
ence on its burning characteristic, the conventional gas 
generator employs various methods for preventing the 
gas generating agent stored therein from absorbing 
moisture or water vapors. For example, the gas generat- 
ing agent is contained in a thin, aluminum container, 
which is air-tightly closed by a lid with a sealing agent, 
and this container is mounted in the gas generator. This 
method, however, results in an increased cost, and 
makes it difficult to reduce the size of the inflator con- 
tainer. In this situation, there has been increasingly 



employed in these days a gas generator having a seal 
tape attached to its gas discharge ports, so as to pre- 
vent moisture from entering the generator. The sea! 
tape is formed by coating a moisture-proof film with an 

5 adhesive, such as a thermosetting adhesive or pressure 
sensitive adhesive. The use of such a seal tape makes 
it possible to significantly reduce the cost, and reduce 
the size of the gas generator. However, this seal tape is 
not so excellent in terms of a water vapor permeability, 

10 as compared with the above-described moisture-pre- 
venting method. Namely, the gas generator to which the 
seal tape is attached has a portion (side face of the 
tape) where the interior of the gas generator is shield 
from the exterior thereof strictly only by the adhesive of 

75 the seal tape. However, generally these adhesives con- 
tain chemical substances, such as those containing rub- 
ber, acrylic, silicone, or polyvinyl ether, as major 
components, for improving the adhesive strength or 
shear adhesion, and these chemical substances have 

20 relatively high water solubility or water dispersibility, 
thus allowing more or less water vapors to pass through 
the portion of the seal tape where only the adhesive is 
present, into the interior. Thus, the known seal tape can- 
not completely prevent moisture from entering the gen- 

2s erator, and there is a possibility that water vapors 
permeate through the seal tape when the moisture 
reaches a certain level. 

As described above, the main component of the 
adhesive generally used in the seal tape contains rub- 

30 ber, acrylic, silicone, or polyvinyl ether having relatively 
high water solubility or water dispersibility, so as to 
improve the adhesive strength or shear adhesion. When 
the seal tape is attached to a housing wall of the gas 
generator to close gas discharge ports formed there- 

35 through, and left under normal environments, for exam- 
ple, water vapors in the atmosphere are more or less 
moved through a portion where only the adhesive 
serves to block the water vapors, and enter the interior 
of the gas generator. When the seal tape is used for 

40 blocking entry of the water vapors, therefore, it is neces- 
sary to use a material having an excellent moisture-pre- 
ventive property, while assuring the bonding and 
holding functions of the seal tape. 

45 [Summary of the Invention] 

It is therefore an object of the invention to provide a 
gas generator for an air bag using a seal tape for pre- 
venting water vapors from entering an inflator, which is 
so free from the above problems encountered in the prior 
art. 

As a result of diligent studies in an attempt to solve 
the above problems, the present inventors surprisingly 
found that if an opening of the gas generator that com- 
55 municates with the atmosphere is closed by a seal tape 
which provides 2.0% or less of increase in the weight of 
the gas generator due to moisture absorption by its gas 
generating agent after the generator is left for a while 
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under humidified environments, the seal tape can 
accomplish moisture-proofing of the gas generating 
agent, with a significantly small influence on the per- 
formance of the gas generator for an air bag. The inven- 
tors have reached the present invention based on this 5 
finding. 

Namely, the present invention relates to a gas gen- 
erator for an air bag characterized in that an opening 
formed through the gas generator to communicate with 
the atmosphere is closed by a moisture-proof seal tape 
comprising a substrate and an adhesive, the seal tape 
having a water vapor permeability with which a rate of 
increase in a weight due to moisture absorption by a 
gas generating agent stored in the gas generator is not 
higher than 2.0% when the gas generator is left for 20 
days in a constant-temperature, constant-humidity 
chamber kept at a temperature of 80°C and a humidity 
of 90%. 

In the gas generator, the seal tape is firmly pressed 
by hand and attached to its inner cylindrical portion or 
housing to completely close communication holes open 
to the atmosphere, such as through-holes formed in the 
inner cylindrical portion, and gas discharge ports 
formed through the housing. The above-indicated rate 
of increase in the weight is obtained by measuring the 
weight of this gas generator after leaving it for 20 days 
in a constant-temperature, constant-humidity chamber 
kept at a temperature of 80 °C and humidity of 90%, and 
calculating a difference between the thus measured 
weight and the weight measured before it is left in the 
constant-temperature, constant-humidity chamber, so 
as to obtain a percentage of this difference with respect 
to the gas generating agent, tn this case, in particular, 
the rate of increase in the weight is considered as the 
rate of water-vapor absorption of the gas generator. 

Before and after the gas generator of the present 
invention is subjected to the above-described shelf test 
the combustion evaluation of the gas generator was car- 
ried out As a result, a significant difference was not 
observed between the performance of the gas genera- 
tor before the humidrfied-condition shelf test, and that 
after the test. Thus, the gas generator, in which the seal 
tape of the present invention prevents moisture from 
entering the housing, exhibits stable operating capabil- 
ity or performance without being affected by water 
vapors in the atmosphere. 

In particular, the seat tape used in the present 
invention preferably has a water vapor permeability as 
described below. 

Namely, the seal tape for preventing moisture from 
entering the gas generator has a water vapor permea- 
bility with which the rate of increase in the weight due to 
moisture absorption of the gas generating agent per day 
is equal to or lower than 0.050%, when measured under 
the following conditions. 

The conditions for measuring the water vapor per- 
meability of the seal tape are as follows. 

Any container may be used in the experiment pro- 
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vided that it satisfies the following conditions. 

1. The container is formed of a material having 
100% of moisture-preventive property, and shows 
no chemical changes and no significant expansion 
at a temperature of not higher than 100°C and a 
humidity of 1 00%. This container comprises at least 
a lid, a container body, and a member for ensuring 
air tightness of the container. 

2. The container can be air-tightly closed, and has 
a 3mm-diameter circular hole formed through the 
lid. 

3. The content volume of the container is not 
smaller than 1 cc. 

Using the container that satisfies the above condi- 
tions, the container is filled with at least 0.80 g of the gas 
generating agent, and the moisture-proof seal tape of 
the inflator formed into a square of 10 mm x 10 mm is 
attached to the hole in the lid while a pressure of at least 
5kg/cm 2 is uniformly applied to a surface of the tape, 
such that the center of the seal tape coincides with the 
center of the hole. Then, after the weight of the gas gen- 
erating agent is measured in advance, the container is 
rapidly filled with the gas generating agent, and the lid is 
mounted and fixed in position so as to assure air tight- 
ness. After the air-tight container is left for 5 days to 25 
days at a temperature of 80° C and a humidity of 90%. 
the container is disassembled, the weight of the gas 
generating agent is measured, and a rate of increase in 
the weight per day with respect to that of the gas gener- 
ating agent is obtained. 

When the seal tape, which limits the rate of 
increase in the weight due to moisture absorption of the 
gas generating agent to less than 0.050% per day under 
the above conditions, is used in the gas generator for 
preventing the gas generating agent from absorbing 
moisture, the operating capability of the gas generator 
is less likely to be influenced by water vapors transmit- 
ted from the atmosphere. 

The seal tape used in the present invention prefer- 
ably has a width that is 2 to 3.5 times the diameter of 
through-holes, such as gas discharge ports of the infla- 
tor, which are closed by the seal tape attached thereto. 
It is desirable that each of the spacing between the 
upper end portion of the through-holes and the upper 
edge of the seal tape and the spacing between the 
lower end portion of the through-holes and the lower 
edge of the seal tape is about 0.5 - 1 .25 times the diam- 
eter of the through-holes. The seal tape desirably has a 
substrate formed from an aluminum foil. If the aluminum 
foil has a thickness of 25 urn or greater, the water vapor 
permeability is normally zero, and in this case the seal 
tape can be formed into a desired shape and attached 
with increased easiness, assuring high resistance to 
environments. For instance, the seal tape can be 
formed from an aluminum foil having a thickness of 50 
pm or greater, and an adhesive having a thickness of 30 
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um or greater. Where the thickness of the aluminum 
tape is 200 urn or greater, the aluminum foil is unlikely to 
rupture even when gases are generated by burning the 
gas generating agent, and the pressure inside the inf la- 
tor container may rapidly increase, resulting in breakage 
of the container at its joints. In such a case, the gas gen- 
erator may fail to perform normal operations, and the 
container thus broken, its components, and uncooled 
gases may burst out, and possibly inflict injuries on a 
person or passenger. Accordingly, the thickness of the 
tape is desirably controlled to be in the range of 50 to 
1 50 urn when the aluminum foil is used as the substrate 
of the seal tape. 

Further, a cover film, such as a resin film formed of 
fluororesin, may be provided on the substrate of alumi- 
num foil, for example, so as to improve the corrosion 
resistance of the seal tape. 

The substrate of the seal tape may be attached to a 
certain location by use of various kinds of adhesives, 
such as a pressure-type adhesive or a hot-melt adhe- 
sive. The hot-melt adhesive that is fused by application 
of heat is preferably used to securely bond the substrate 
to the certain location. The ratio of the thickness of the 
adhesive to that of the substrate of the seal tape is 
desirably in the range of 0.2 to 5.0. A pressure sensitive 
adhesive may be desirably used as the adhesive. An 
acrylic- or silicone-containing adhesive is generally 
used as the pressure sensitive adhesive that is desired 
to exhibit high durability for a long period of time. The 
acrylic adhesive may contain acrylic ester as a main 
component, whose content is 40% or greater, wherein 
the number of carbons in a hydrocarbon radical bonded 
by reaction of alcohol in the ester is desirably 3 or 
greater, since properties of such an adhesive do not 
change even at below-freezing temperature that is pos- 
sible in the global atmosphere. The silicone-containing 
adhesive desirably contains silicone rubber and silicone 
resin as main components. The adhesive strength or 
holding power (shear adhesion) of the adhesive may be 
generally measured based on JIS 0237, and when the 
measurement is effected on the seal tape having a 
width of 20 mm, the adhesive desirably has an adhesive 
strength of 1kgf or greater when it is peeled by 180° . 
Regarding the shear adhesion, it is desirable that the 
seal tape does not fall off after one hour, and is dis- 
placed or shifted by a distance of not larger than 1 mm. 

In the inflator using the above-described moisture- 
proof seal tape for the gas generator, igniting means 
actuated upon detection of an impact, gas generating 
means including a gas generating agent that burns to 
generate gases, and a filter for cooling the generated 
gases are accommodated in the gas generator for an air 
bag, and through-holes, such as gas discharge ports, 
are closed by the seal tape for preventing moisture from 
entering the gas generator. 

The housing of the gas generator of the present 
invention may be formed by welding a diffuser shell hav- 
ing gas discharge ports, to a closure shell having an 



igniter storage opening. 

In the above-indicated housing, there may be suita- 
bly accommodated members necessary to constitute 
the gas generator for an air bag, which include: igniting 

5 means comprising an igniter that is actuated by an 
impact, and a transfer charge that is ignited or fired by 
actuation of the igniter; gas generating agent that is 
fired by the ignited transfer charge to generate combus- 
tion gases; and a coolant/filter for removing combustion 

10 residues from the combustion gases thus generated 
while cooling the gases. 

As the igniting means, any of igniters that are elec- 
trically ignited or mechanically ignited may be used. The 
mechanical igniter is obtained by combining a sensor 

is that launches a plunger upon detection of an impact, 
and a detonator or detonating cap. 

As the gas generating agents, those containing 
azide or not containing azide that are well known, may 
be used. The gas generating agent containing azide 

20 may be selected from those based on inorganic azide, 
in particular sodium azide, that has been widely used, 
including an equivalent mixture of soda azide and cop- 
per oxide. For the non-azide gas generating agent, 
there has been proposed various compositions, such as 

25 those containing tetrazole, triazole, or those containing 
a nitrogen containing organic compound of these metal 
salts or the like, and an oxygen containing oxidizing 
agent, such as alkali metal nitrate, as major compo- 
nents, or those containing triaminoguanidine nitrate, 

30 carbohydrazide nitroguanidine, dicyandiamide or the 
like as a fuel and a nitrogen source, and using nitrate, 
chlorate, or perchlorate of alkali metal or alkaline earth 
metal as an oxidizing agent. In view of the safety and 
other aspects, gas generating agents containing no 

35 azide are advantageously used. 

The coolant/filter functions to remove combustion 
residues generated by combustion of the gas generat- 
ing agent, and also functions to cool the combustion 
gases. For example, a wire screen or mesh sheet made 

40 of a stainless steel, such as SUS304, SUS310S, 
SUS316 (according to Japanese Industrial Standard), is 
formed into an annular layered body, which is then com- 
pressed into a desired shape, for use as a coolant/filter. 
The coolant/filter may be also formed by combining a fil- 

45 ter and a coolant, which have been conventionally 
widely used. 

Brief Description of the Drawings 

so Fig. 1 is a vertical cross sectional view of a gas gen- 
erator according to one embodiment of the present 
invention; 

Fig. 2 is a vertical cross sectional view of a gas gen- 
erator according to another embodiment of the 
55 present invention; 

Fig. 3 is a view showing the construction of an air 
bag system; and 

Fig. 4 is a graph showing results of combustion 
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evaluation on inflators. 
Description of Reference Numerals 
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Detailed Description of the Preferrd Embodiments 

Fig. 1 shows a gas generator constructed accord- 
ing to the present invention. The gas generator includes 
a housing 3 consisting of a diffuser shell 1 and a closure 
shell 2, a central cylindrical member 8 disposed in the 
housing 3 to provide a partition wall, igniting means 
comprising an igniter 4 and a transfer charge 5 dis- 
posed in a hollow portion of the central cylindrical mem- 
ber 8, namely, in an igniting means storage chamber 12, 
and solid masses of gas generating agent 6 that are 
ignited by the igniting means to generate combustion 
gases. The gas generator further includes a coolant/fil- 
ter 7 disposed around the masses of gas generating 
agent 6, for cooling and purifying the generated gases, 
and support members in the form of plate members 9, 

1 0 which are disposed at upper and lower end portions 
of the coolantffilter 7. In this gas generator or inflator, a 
seal tape 13 is attached to a portion of an outer surface 
of the central cylindrical member 8 in the housing 3 so 
as to close through-holes 14 formed in this portion, and 
a seal tape 13 is attached to a portion of an inner sur- 
face of the housing 3 so as to close gas discharge ports 

11 through which the generated gases are discharged. 
These seal tapes serve to prevent moisture from enter- 
ing the interiors of the housing 3 and central cylindrical 
member 8. 

When a sensor detects an impact, and its signal is 
transmitted to the igniter 4 of the gas generator, the 
igniter 4 is actuated to fire the transfer charge 5 in the 
igniting means storage means 16 thereby generating a 
high-temperature flame. This flame is ejected through 
the through-holes 1 4 to ignite the masses of gas gener- 
ating agent 6 in the vicinity of the through-holes 14, and 
then directed downward by a circumferential wall por- 
tion 1 5 of the plate member 9 so as to ignite the masses 
of gas generating agent 6 in a lower portion of the gas 
generating agent storage chamber. As a result, the gas 
generating agent masses 6 are burned to generate 
high-temperature, high-pressure gases, and the com- 
bustion gases thus generated pass through the whole 
region of the coolant/filter 7 such that the gases are 
effectively cooled and combustion residues are scav- 



enged or removed during the passage. The combustion 
gases thus cooled and purif ied then pass through a gas 
passage, and rupture the seal tape 13 to be ejected 
through the gas discharge ports 1 1 and flow into an air 
5 bag. 

Fig. 2 is a cross sectional view of a gas generator 
for an air bag constructed according to another embod- 
iment of the present invention. The present gas genera- 
tor includes a housing 21 consisting of a diffuser shell 

10 19 and a closure shell 20, filter means in the form of a 
coolant/filter for defining a combustion chamber 22 in 
the housing 21, an igniter 18 disposed in the combus- 
tion chamber 22, and solid masses of gas generating 
agent 6 disposed around the igniter 18. The gas gener- 

75 ating agent masses 6 are ignited upon actuation of the 
igniter 1 8 to generate combustion gases. 

The diffuser shell 19 and closure shell 20 are 
formed by pressing stainless steel sheets. A plurality of 
gas discharge ports 1 1 are formed through an outer 

20 peripheral portion of the housing that provides an outer 
circumferential wall, such that the discharge ports 1 1 
are equally spaced apart from each other in the circum- 
ferential direction. The seal tape 13, as described 
above, is attached to the housing 21 to close the gas 

25 discharge ports 11 so as to prevent entry of moisture 
from the outer space into the gas generator. The plate 
member 17 serves to restrict movement of the masses 
of gas generating agent 6 filling the combustion cham- 
ber 22. The plate member 1 7 has an outer circumferen- 

30 tiai portion which abuts on an inner circumferential 
surface of one end portion of the coolant/filter 7 to cover 
this inner circumferential surface, thereby preventing 
the combustion gases from short-passing through a 
clearance between the one end portion of the cool- 

35 ant/filter and the inner wall of the diffuser shell, without 
passing the fitter. 

Fig. 3 is a view showing the construction of an air 
bag system. This air bag system includes the above- 
described gas generator of the present invention, an air 

40 bag (bag body) 1 00, and a module case 101 . The gases 
discharged from the gas discharge ports 11 of the gas 
generator are ejected into the air bag 100, whereby the 
air bag 100 breaks the module cover 1 02 and inflates or 
expands out of the cover 100, so as to form a cushion 

45 for absorbing the impact between a steering wheel 103 
and a passenger. 

A gas generator, as described based on Figs. 1-3, 
is used as the gas generator. 

The module case, made of a polyurethane, for 

so example, includes a module cover 102. The airbag 100 
and the gas generator are installed inside the module 
case 101 and forms a pad module. The pad module is 
attached to the steering wheel 1 03. 

The air bag 100 is formed of nylon (nylon 66, for 

55 example), or polyester, and fixed to a flange formed on 
the outer periphery of the gas generator as it is folded, 
with its opening surrounding the gas discharge ports 1 1 
of the gas generator. 
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The gas generator of the present invention does not 
suffer from significant reduction in the combustion capa- 
bility when the seal tape attached to the partition wall or 
housing for closing the gas ejection holes or discharge 
ports has a water vapor permeability that is lower than a 
reference value determined as a result of a certain 
experiment. In the air-bag gas generator that is required 
to be resistant to severe environments for a long period 
of time, the use of the above seal tape avoids reduction 
in the combustion speed due to water vapors absorbed 
by the gas generating agent, assuring improved operat- 
ing reliability of the air bag upon occurrence of an 
impact. The gas generator for an air bag as described 
above may be used to provide an air bag system that 
operates with increased safety. 

Examples 

While some examples of the present invention and 
comparative examples will be now shown to explain the 
invention in greater detail, the present invention is by no 
means limited to the details of these examples. 

Example 1 

(Evaluation on water vapor permeability of seal tape) 

A cylinder made of SUS 304 and having a diameter 
of 35 mm and a height of 17 mm is prepared which has 
a concavity having a diameter of 10 mm and a depth of 
13 mm, and an end face in which a recess having a 
width of 3 mm and a depth of 1 .5 mm is formed so as to 
receive a moisture-proof packing. A (id in the form of a 
disc similarly made of SUS 304 is also prepared which 
has a diameter of 35 mm and a height of 1 mm, and is 
formed at its center with a 3mm-diameter hole. A con- 
tainer used for the evaluation may be obtained by fas- 
tening this lid to the above cylinder with screws 
threaded at four locations from the above of the lid, with 
the packing sandwiched between the lid and the cylin- 
der. A seal tape formed into a square of 10mm x 1 0mm 
is attached to a centra) portion of the lid of the container, 
with a force of 5 kg/cm 2 being uniformly applied to the 
seal tape. The container is filled with a gas generating 
agent accurately measured to 0.8000g, and the lid to 
which the seal tape is attached is firmly screwed to the 
cylinder, such that the seal tape is placed on the inner 
side of the lid, with a 2mm-thickness, silicon packing 
being sandwiched between the lid and the cylinder. 

The thus sealed container is left for 24 days under 
an environment where the temperature is 80°C or 
higher, and the humidity is 90% or higher. Then, the 
container is disassembled, and the weight of the gas 
generating agent is measured with high accuracy, so as 
to calculate the rate of increase in the weight per day 
with respect to 0.8000 g of the gas generating agent 
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(Gas generator for air bag) 

In the gas generator for an air bag constructed as 
shown in Fig. 1 , the content volume of the housing and 
5 the total area of the through-holes are shown below: 

Content volume of the housing: 1 03 cc 

Total area of through-holes of housing : 146.01 

mm 2 

10 Area of outer through-holes : (1 .5 mm) 2 x 3. 1 4 x 1 8 
= 127.17 mm 2 

Area of inner through-holes : (1.0 mm) 2 x 3.14 x 6 = 
18.84 mm 2 

75 (Evaluation on water-vapor absorption percentage of 
inflator) 

In the gas generator for an air bag constructed as 
described above, a seal tape having a width of 10 mm 

20 and a I ength of 65 mm and a seal tape having a width of 
1 0 mm and a length of 205 mm were firmly pressed by 
hand against the inner cylindrical portion and outer 
cylindrical portion of the housing, respectively, so as to 
completely close the through-holes 14 formed in the 

25 inner cylindrical portion, and the gas discharge ports 1 1 
formed in the outer cylindrical portion. The weight of the 
gas generator was measured after it was left for 20 days 
in a constant-temperature, constant-humidity chamber 
kept at a temperature of 80°C and a humidity of 90%, 

30 and a difference between this weight and the weight of 
the inflator before it was left in the constant-tempera- 
ture, constant-humidity chamber was calculated. A per- 
centage of this difference with respect to the weight of 
the gas generating agent was obtained as a water- 

35 vapor absorption percentage of the inflator. 

(Evaluation on inflator combustion) 

According to the evaluation method as described 
40 above, some characteristics of a moisture-proof seal 
tape were evaluated. The results of the evaluation on 
the moisture-proof seal tape used in this example are as 
follows: 

45 Trade name: Nitofoil AT-50 manufactured by Nitto 
Denko Corporation 

Structure : about 50 jim-thickness aluminum foil 
and about 50 um-thickness adhesive 
Water vapor permeability (rate of increase in the 
so weight per day) : 0.030% 

Water vapor absorption percentage of inflator: 
0.37% 

The combustion in the inflator using the above seal 
55 tapes was evaluated. To evaluate the combustion, the 
temperature of the gas generator was controlled to 
20°C immediately after it was left as described above, 
and this gas generator was fixed to the inside of a non- 
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inflatable metallic tank of 60 liter, which was then fluid- 
tightly closed. Then, a signal was transmitted to the gas 
generator to initiate ignition. Fig. 4 shows a measure- 
ment result of pressure changes in the tank detected by 
a sensor, with respect to time, during the igniting opera- 5 
tion of the gas generator. A significant difference was 
not observed between the thus obtained result, and a 
result (indicated as reference "a" in Fig. 4) of combus- 
tion evaluation on the gas generator which was not left 
as described above. ro 

Example 2 

According to the evaluation method similar to that of 
Example 1 , the characteristics of a moisture-proof seal is 
tape were evaluated. This example is identical with 
Example 1 except that the seal tape as specified below 
was used as the moisture-proof seal tapes of the inf la- 
tor. 

20 

Trade name: BYTAC AF-21 manufactured by Nor- 
ton Company 

Structure : about 25 jim-thickness Teflon FER 
about 50 nm-thickness aluminum foil and about 30 
pjn-thickness adhesive ss 
Water vapor permeability (rate of increase in the 
weight per day) : 0.036% 

Water vapor absorption percentage of inflator: 
1.59% 

30 

The result of combustion evaluation on the inflator 
using the above-specified seal tapes is shown in Fig. 4. 
A significant difference was not observed between the 
thus obtained result, and a result of combustion evalua- 
tion on the gas generator which was not left as 35 
described above. 



tion on the gas generator which was not left as 
described above. 

Comparative Example 2 

According to the evaluation method similar to that of 
Example 1, the characteristics of a moisture-proof seal 
tape were evaluated. This example is identical with 
Example 1 except that the seal tape as specified below 
was used as the moisture-proof seal tapes of the infla- 
tor. 

Trade name : #439L manufactured by Sumitomo 
3M 

Structure : about 50 pm-thickness aluminum foil 
and about 30 fxm-thickness adhesive 
Water vapor permeability (rate of increase in the 
weight per day) : 0.083% 

Water vapor absorption percentage of inflator: 
6.61% 

The result of combustion evaluation on the inflator 
using the above-specified seal tapes is shown in Fig. 4. 
A remarkable difference was observed between the 
thus obtained result, and a result of combustion evalua- 
tion on the gas generator which was not left as 
described above. 

Example 3 

According to the evaluation method similar to that of 
Example 1, the characteristics of a moisture-proof seal 
tape were evaluated. This example is identical with 
Example 1 except that the seal tape as specified below 
was used as the moisture-proof seal tapes of the infla- 
tor. 



Comparative Example 1 

According to the evaluation method similar to that of 40 
Example 1 , the characteristics of a moisture-proof seal 
tape were evaluated. This example is identical with 
Example 1 except that the sea) tape as specified below 
was used as the moisture-proof sea! tapes of the infla- 
tor. 4S 



Trade name: Nitofoil AT-80 manufactured by Nitto 
Denko Corporation 

Structure : about 80 nm-thickness aluminum foil 
and about 50 jim-thickness adhesive 
Water vapor permeability (rate of increase in the 
weight per day) : 0.037% 

Water vapor absorption percentage of inflator: 
0.46% 



Trade name: #433L manufactured by Sumitomo 3M 
Structure : about 50 jim-thickness aluminum foil 
and about 30 jim-thickness adhesive 
Water vapor permeability (rate of increase in the so 
weight per day) : 0.060% 

Water vapor absorption percentage of inflator: 
5.41% 

The result of combustion evaluation on the inflator 55 
using the above-specified seal tapes is shown in Fig. 4. 
A remarkable difference was observed between the 
thus obtained result, and a result of combustion evalua- 



The result of combustion evaluation on the inflator 
using the above-specified seal tapes is shown in Fig. 4. 
A significant difference was not observed between the 
thus obtained result, and a result of combustion evalua- 
tion on the gas generator which was not left as 
described above. 

The invention being thus described, it will be obvi- 
ous that the same may be varied in many ways. Such 
variation are not to be regarded as departure from the 
spirit and scope of the invention, and all such modifica- 
tions as would be obvious to one skilled in the art are 
intended to be included within the scope of the following 
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claims. 
Claims 

1 . A gas generator for an air bag comprising: 5 

a moisture-proof seal tape which closes an 
opening formed in the gas generator, the open- 
ing communicating an inside space of the gas 
generator with the outside atmosphere thereof, 10 
said seal tape including a substrate and an 
adhesive, wherein said seal tape having a 
water vapor permeability with which a rate of 
increase in a weight due to moisture absorption 
by a gas generating agent stored in the gas is 
generator is not higher than 2.0% when the gas 
generator is left for 20 days in a constant - tem- 
perature, constant-humidity chamber kept at a 
temperature of 80°C and a humidity of 90%. 

20 

2. A gas generator for an air bag comprising: 

a moisture-proof seal tape used in order to pre- 
vent a gas generating agent stored in the gas 
generator from absorbing moisture, said seal 2S 
tape comprising a substrate and an adhesive, 
wherein said seal tape has a water vapor per- 
meability with which a rate of increase in a 
weight due to moisture absorption by the gas 
generating agent is not higher than 0.05% per 30 
day, when measured under the following meas- 
urement conditions: 

1. A container is formed of a material hav- 
ing 100% of moisture-preventive property, 3S 
and showing no chemical changes and no 
significant expansion at a temperature of 
not higher than 100°C and a humidity of 
100%, said container comprising at least a 

lid, a container body, and a member for <o 
ensuring air tightness of the container, 

2. wherein said container can be air-tightly 
closed, and has a 3 mm diameter circular 
hole formed through its lid, and 

3. the content volume of the container is 4s 
not smaller than 1 cm 3 ; the container sat- 
isfying the above conditions is filled with at 
least 0.80 g of the gas generating agent 
and the moisture-proof seal tape f formed 
into a square of 10 mm x 10 mm is so 
attached to the hole of the lid while a pres- 
sure of 5kg/cm 2 is uniformly applied to a 
surface of the tape, such that a center of 

the seal tape coincides with a center of the 
hole, and after the weight of the gas gener- ss 
ating agent used has been measured in 
advance, the container is rapidly filled with 
the gas generating agent, and the (id is 



mounted and fixed in position so as to 
ensure air tightness, whereas after the air- 
tight container is left for 5 days to 25 days 
at a temperature of 80°C and a humidity of 
90%, whereupon the container is disas- 
sembled, the weight of the gas generating 
agent is measured, and the rate of 
increase in the weight per day with respect 
to the gas generating agent is obtained. 

3. A gas generator for an air bag according to claim 1 
or claim 2, wherein said moisture-proof seal tape of 
the inflator has a substrate formed of aluminum. 

4. A gas generator for an air bag according to any one 
of claims 1-3, wherein said moisture-proof seal 
tape of the inflator has a thickness in a range of 50 
jim to 150 jam. 

5. A gas generator for an air bag according to claim 4, 
wherein a proportion of the adhesive with respect to 
the substrate in the moisture-proof seal tape of the 
inflator is in a range of 0.2 to 5.0. 

6. A gas generator for an air bag according to any one 
of claims 1 - 5, wherein the adhesive of the mois- 
ture-proof seal tape of the inflator is a pressure sen- 
sitive adhesive. 

7. A gas generator for an airbag according to claim 6, 
wherein the pressure sensitive adhesive of the 
moisture-proof seal tape of the inflator is an acrylic 
adhesive. 

8. A gas generator for an air bag according to any one 
of claims 1 - 7, wherein said moisture-proof seal 
tape of the inflator has a width that is 2 - 3.5 times a 
diameter of a through-hole closed by the seal tape 
attached thereto. 

9. A gas generator for an air bag according to anyone 
of claims 1 - 8, wherein each of a spacing between 
an upper end portion of the through-hole and an 
upper edge of the seal tape and a spacing between 
a lower end portion of the through-hole and a lower 
edge of the seal tape is about 0.5 - 1.25 times a 
diameter of the through- hole. 

1 0. An air bag system characterized by comprising: 

a gas generator for an air bag, for generating a 
gas upon detection of an impact; 
an air bag which is inflated by the gas gener- 
ated by said inflator; and 
a module case that stores said air bag, 
wherein said gas generator for an air bag is the 
gas generator for an air bag as defined in any 
one of claims 1 -9. 
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